rabbit was injected twice weekly for 2 weeks, and serum collection was begun 10 days later.
MATERIALS AND METHODS
Proteinase inhibitors Ila and IIb were gifts from T. Iwasaki, prepared from Danshaku-Imo, a Japanese variety of potatoes. Homogeneous dimers of proteinase inhibitor II, from Russet Burbank variety potatoes, were prepared from chromatographically purified isoinhibitor subunits B and C by the method of Bryant et al. (2) . Inhibitor A5 was prepared by the method of Santarius (12) (6, 7) , four in Russet Burbank potatoes (2) , and three in Maritta potatoes (8) . Besides having similar mol wt, these inhibitors are all composed of subunits, and all strongly inhibit chymotrypsin. However, they differ significantly in several respects. Their isoelectric points all differ by over a half of a pH unit, and their capacities to inhibit trypsin are dissimilar (Table I ). Significant differences are apparent among all of the inhibitors in their amino acid contents, but sequence data are not available for any of the inhibitors. In order to determine whether any or all of the inhibitors are homologous, we analyzed and compared the pure inhibitors with immunological techniques.
In Figure 1 , double diffusion assays of the five inhibitors, described in Table I , demonstrate full cross-reactivity among all when reacted against rabbit antibodies prepared against inhibitor IIB from Russet Burbank potatoes. However, when the inhibitors were compared with each other by immunoelectrophoretic analysis (Fig. 2) , none of the inhibitors possessed the same electrophoretic mobilities. This observation is consistent, except for inhibitor Ilb, with their different isoelectric points (Table I) . Inhibitor IIb migrated as if it were a mixture of proteins all having immunological cross-reactivity.
Immunological differences among the isoinhibitors could be detected utilizing the sensitive immunological radial diffusion technique. This technique is much more sensitive than double diffusion in detecting small immunological differences among homologous proteins. Table II shows a radial diffusion comparison of the inhibitors assayed with anti-inhibitor IIB serum. In this assay, the absence of determinants in homologous proteins results in radial diffusion precipitin rings that are larger than those of the protein (inhibitor IIB) which was used to produce the antiserum. Inhibitors IIC, Ila, and Ilb produce successively larger diffusion rings and, therefore, apparently possess progressively fewer antigenic determinants than inhibitor IIB.
The differences in immunological reactivity among the inhibitors are probably due to differences in the primary structures resulting from different genetic information. This is evidenced by the differences in their amino acid compositions (Table III) . When the composition of inhibitor A5 is adjusted to the size of the other five inhibitors, it then appears to be similar to the others in its amino acid content.
When physicochemical and inhibitory criteria are considered, only the mol wt of the undissociated inhibitors is consistently similar among all of the inhibitors. Yet, the immunological crossreactivity established a close homology among them all. We suggest that all of the inhibitors should be designated "inhibitor (2) IIC (2) 1ID (2) IIa (7) IIb (7) A5 ( 
